------Yes Yes n. r. a Bipym: 2,2'-bipyrimidine. b TEA: triethylamine. c Salmon sperm DNA. d n. r.: no (3+2) cycloaddition leading to 5aa was observed after 6 days of reaction at room temperature. e The reaction was carried out with previously formed complex 1a. f Formation of racemic (3+2) endo-cycloadduct 5aa was observed (see Table 1 of the main text).
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Computational results
The X-ray structure of double stranded oligodeoxynucleotide complex d(CCTCTG*G*TCTCC)-d(GGAGACCAGAGG) (pdb code: 1aio), was chosen as starting point. The high level DFT layer of the ONIOM calculations included N-methyl maleimide, 2,2'-bipyrimidine and 4a as well as Cu(II) and Pt(II) cations. Only the guanine units directly connected to the Pt(II) atom were included in the high level layer, whereas all the remaining nucleotides of the DNA helix were considered in the low MM layer. In addition, 22 Na(+1) cations and 509 discrete water molecules were introduced in the low level layer in order to stabilize the whole system (See Figure S1 ). Preliminary calculations showed that this explicit environment was required to avoid a collapse of the system during the optimization process. Figure S1 . Representation of the different layers used in the ONIOM calculations of endo-RC. High (QM) and low (MM) level atoms in the ONIOM partitions are represented as ball & stick and tube models respectively. Water molecules and Na(+) cations, treated at the MM level, are represented in wire mode.
In the initial part of the computational study, the structure of azomethine ylide INT2 was analyzed. Because of the pseudo-tetrahedral environment of the cooper atom, two possible conformers INT2 and INT2' were considered. The calculations showed a clear preference of INT2 over its INT2' counterpart. Single-point calculations of the backbone reflected an energetic difference of ca. 2 kcal mol -1 , which suggested that intensive exploration of the possible conformers should result in closer energies for both configurations.
In order to avoid misleading results on the computed activation energies, we ensured that reactive, transition structures and products presented a similar water environment along the possible reaction coordinates. Therefore, only reactive and product complexes directly connected via the corresponding transition structures by intrinsic reaction coordinate (IRC) calculations were considered. Calculations were performed at the B3LYP/LanL2DZ:UFF level of theory. Relative energies are in kcal mol -1 and were obtained from data reported in Table S2 .
In addition, in order to verify the effectiveness of the DNA-catalytic system developed, we computed the activation barriers associated with two different model systems without the DNA scaffold. In the first system we considered the azomethine ylide coordinated to copper and bipyridine as reactive system ( Figure S3a ). The second model system also includes diaqua platinum in the catalytic system ( Figure S3b) . In both models, the system was solvated by a box of MM water molecules, and endo-and exo-approaches were considered. Table S3 .
Our calculations show that in both cases, the computed activation barriers are higher than those computed for the DNA-catalytic system. In addition, the exo approaches are disfavored compared to their endo-counterparts, as it occurred in the presence of DNA. Table S2 . Total electronic energies a (E, in a.u.), zero point vibrational energies b (ZPVE, in a. u.), Thermal corrections to Gibbs free energies c (TCGFE, in a.u.), and number of imaginary frequencies d (NIMAG) of all the stationary points included in figure S2 . 
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In the 13 C MAS-NMR spectrum of 5'GMP all the signals were duplicated due to the existence of two conformers. The assignment of the signals was performed according to previously published work. 1 Davis et al. 2 Proposed that Guanosine interacts with K + and Cs + giving rise to only the cis conformer. It is noticeable that the anti conformer is supposed to be the major one in the solid state. Our results shown that the reaction of Guanosine with Pt(bipym)Cl 2 implies a shift of the C8 and C1' signals to higher fields due to interactions of the former compound with the metallic centre. Moreover, the duplicity of the Guanosine signals on the MAS-NMR spectra disappear when Pt(bipym)Cl 2 1a was added. From these data we propose that the rotational freedom about N9-C1' is broken due to the metal coordination. Therefore, only one of the conformers can be formed.
Characterization data for cycloadducts 5aa-bf.
The 1 H-NMR data for compounds 5aa-bf were in good agreement with those reported in the literature. 3 . ORTEP drawing at 50% ellipsoid probability of the compound 5bf CCDC 1411372
Cartesian coordinates of the QM partition of all the stationary points discussed in the main text.
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